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Detailed Report 

( Name of invention) 

luminescent porous one-way vision film 

Outline 
(Abstract) 

This invention comprises a luminescent porous film which can be manufactured 
to provide one-way vision. This luminescent film can be either electro-luminescent or 
photo-luminescent and it can be attached to the 1 st surface or the 2 nd surface of 
transparent materials such as window glass. This luminescent film offers additional 
visual effects such as a graphic image which appears on only one side of film. Film is 
constructed so that the surface which has the image can be directly attached to the 
window. 



Sphere of the patent application 
(Claim 1) 

Claim 1 is regarding a one-way vision film which consists of a porous film with a 
luminescent surface. 

(Claim 2) 

Claim 2 is regarding the film in claim 1 where the film is electro-luminescent. 
(Claim 3) 

Claim 3 is regarding the film in claim 1 where the film is photo-luminescent. 
(Claim 4) 

Claim 4 is regarding the film in claims 1 to 3 where the film also contains porous 
adhesive on the main surface of the film. 
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(Claim 5) 

Claim 5 is regarding the film in claim 4 where the adhesive is bonded to the main 
surface or opposite the main surface which is fit to receive a porous graphic image. 

(Claim 6) 

Claim 6 is regarding the film in claim 5 where the porous graphic image is 
protected by a non-porous layer which is bonded to the graphic image. 

' (Claim 7) 

Claim 7 is regarding the film in claim 1 where the film also contains a porous 
graphic image bonded to the main surface of the film and a porous adhesive which is 
bonded to the graphic image. 

(Claim 8) 

Claim 8 is regarding the film in claim 7 which also contains a non-porous 
protective layer bonded to the surface opposite the main surface of the film 

(Claim 9) 

Claim 9 is regarding the film in claims 1 to 8 where holes in the surface of the 
film occupy approximately 45 to 55 % of the surface area. 

(Claim 10) 

Claim 10 is regarding the film in claim 9 here the graphic image is manufactured 
using digital imaging methods. 

Detailed explanation of this invention 
[0001] 

(Field that this invention belongs to) 

This invention is regarding a film which presents an image when seen from one 
side and is transparent when seen from the other side when it is attached to transparent 
surfaces like windows; 

[0002] 
(Prior art) 

In advertising or other businesses, it is desired to be able to display graphic 
images on a variety of surfaces. Recently, windows or other transparent or semi- 
transparent materials are gaining attention. When a graphic image is formed on these 
surfaces, the image should be visible when the window is viewed from one side, but the 
window should be practically transparent when seen from the other side. Accordingly, 
when images are formed on windows of vehicles such as busses or taxis, the passengers 
should be able to see out clearly through the window while people outside the vehicles 
should see the image on the window. 

[0003] This effect is called "One-way vision" film in the field of graphic imaging. In this 
detailed report, a film where the image is visible from only one direction is called "one- 
way vision film". Typically, one-way vision film has a multi-layer construction with a 
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film fit to receive the image on the surface, and a dark color (normally black) film or ink 
on the opposite surface. Pressure-sensitive adhesive and removable packing or carrier 
materials are applied to the exposed surface of any film suitable for application to 
windows and handling of the printed graphics. Of course, before application to the 
window, it is necessary to remove the packing materials and expose the pressure-sensitive 
adhesive. 

[0004] Transparency is normally attained by forming multiple holes in the film. The size 
and space between the holes are chosen as follows. They are chosen so that external 
observers tend to focus on the image but internal observers tend to see outside through 
the film when looking from the dark side. 

[0005] One-way vision film effects are aided by conventional properties of windows as 
follows. That is, windows look dark or opaque when observers look into a dark area from 
a bright area, but windows look transparent when they look into bright area from a dark 
area. Although this effect cannot be completely controlled, observers in dark areas such 
as inside vehicles or buildings can see outside through a single direction film but people 
in the bright outdoors will see the graphic printed on the one-way vision film. 
[0006] When a window is used as a barrier between two areas such as indoors and 
outdoors or between two rooms in commercial facilities (for example, in a bank where 
the lobby can be seen from the workers at their desks), one-way vision film can be 
applied to either surface of the window. When it is applied to the surface on the viewer's 
side, this is called the "1 st surface". When it is applied to the surface opposite the viewer, 
this is called the "2 nd surface". 

[0007] Materials used in manufacturing one-way vision film can typically be applied to 
both the 1 st surface and the 2 nd surface so the surface to be treated can be chosen freely. 
For instance, when the 1 st surface is exposed to the outside environment, the graphic 
image is applied to the 2 nd surface. In other circumstances, for example, when 
decorations are applied to the windows of a bus, it will be extremely difficult to apply the 
graphic image to the 2 nd surface. 

[0008] There are many recent patents concerning one-way vision effects and use of film 
to produce the effect. These publications include U.S. patents No. 4,673,609 (Hill), No. 
5,525,177 (Rose), No. 5,609,938 (Shields), No. 5,550,346 (Andrea's), and No. 5,679,435 
(Andrea's). The last patent discusses the use of retro-reflective materials which have 
superior performance when lighted by a spot light at night. However, this requires a light 
source in order to produce this effect. 

[0009] 

Abstract of this invention 

As stated above, regardless of whether the film is applied to the 1 st surface or the 
2 nd surface of transparent or semi-transparent substrates, the one-way vision film must 
offer different lighting effects. 

[0010] One state of this invention is a one-way vision film with a luminescent surface. 
[001 1] Another state of this invention is a photo-luminescent one-way vision film. 
[0012] Another state of this invention is an electro-luminescent one-way vision film. 
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[0013] A defining characteristic of this invention is the fact that the image is visible to 
observers without a special light source. In this case, the graphic image is self- 
illuminating for a predetermined time. 

[0014] One merit of this invention is that similar or different images can be produced 
when lighting of the graphic image changes from an external light source to self lighting. 
[0015] In the first example of practice, this invention is a porous composite window film 
which includes (a) a luminescent film which has two opposing main surfaces, (b) a 
pressure-sensitive adhesive which contacts at least one area on one side of the opposing 
main surfaces, (c) a graphic image which contacts at least one area on the other side of the 
opposing main surfaces. In this example of practice, the graphic image exists between 
the pressure-sensitive adhesive and the viewer. In other words, the film is applied to the 
1 st surface type. Also, although it depends on the application, the composite film will 
have a release liner which completely protects the exposed pressure-sensitive adhesive, 
and a protective layer which completely protects the exposed graphic image. 
[0016] In another example of practice, this invention is porous composite window film 
which contains (a) a luminescent film with a main surface, (b) a graphic image which 
contacts at least one area on the main surface, (c) a pressure-sensitive adhesive which 
contacts at least one area of the graphic image, or at least one area on the main surface, or 
both. In this example of practice, the pressure-sensitive adhesive exists between the 
graphic image and the viewer of the graphic image which is applied to the 2 nd surface. 
Also, although it depends on the application, the composite film will have a release liner 
which completely protects the exposed pressure-sensitive adhesive. In this example of 
practice, a protective layer is not at all necessary. The graphic image is not exposed since 
it is positioned between the luminescent film and pressure-sensitive adhesive. 
[0017] In this invention, "luminescence" means both of photo luminescence and electro- 
luminescence. 

[0018] "Photo luminescence" means the ability to produce visible light using light- 
absorbing materials. Photo luminescent film is a conventional product and it is 
commercially used for signs such as notices or other safety information. In many cases, 
these films are used with adhesive to manufacture photo luminescent tape. Also, these 
films are sometimes characterized as "Glow-in-the-dark" or "luminous" films. 
[0019] "Electro luminescence" means that the material transforms electricity to visible 
light. Electro luminescent film is conventional, and it is commercially used for 
displaying information on automobiles or watches so that important information can be 
acquired in low ambient lights. 

[0020] Next, more characteristics and merits are going to be explained using the 
following examples of practice which are described in the figures. 

[0021] 

Example of practice of this invention 

Figure 1 indicates a transparent or semi-transparent substrate 10 which consists of 
the 1 st surface type one-way vision film 20. Although the image can be seen by people 
who are looking at the film 20 in the direction of arrow A, this image cannot be seen by 
people who are looking at the film 20 in the direction of arrow B. 
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[0022] The film 20 contains pressure-sensitive adhesive 24 which is fixed on one side of 
the main surface of the luminescent film 22, and a graphic image 26 which is positioned 
on the opposite side of the main surface of the luminescent film 22. Preferably, a 
transparent protective layer 28 covers the graphic image 26. 

[0023] By making holes 30 through the film 22, adhesive 24, and graphic image 26, the 
observer can look in both directions shown by arrow A and B. The protective layer 28 is 
not punctured because this helps maintain the appearance of the graphic image 26 and the 
structural integrity of the composite film 22 and the adhesive 24 and graphic image 26 
when the one-way vision film is attached to the outside of a bus window, for example. 
[0024] The film 22 typically is approximately 0.02 mm to 0.50 mm, preferably 0.08 mm 
to 0.33 mm thick. 

[0025] Any film or tape which has a photo luminescent main surface which can receive 
an image can be used as the luminescent film 22 of this invention. This film or tape is 
not restricted in any way. For instance, it can be 3M™ Scotchcal™ Luminous Film 
Series 5700 manufactured by 3M in St. Paul, MN, USA. Series 5900 film has adhesive 
with excellent chemical and weather resistance. It has a pale yellow-green light- 
receiving/light-emitting main surface in which is gentle to the environment. In order to 
attain the one-way vision effect, it is necessary to make it so a person looking from the 
opposite side from the imaged can see outside through the holes 30 without difficulty by 
making the opposite surface of the luminescent film 22 black or a very dark color. When 
the commercial film does not have a black or very dark surface, the surface of the film 
can be transformed so it will be black or very dark before the adhesive is applied. 
[0026] Any film or tape which has an electro luminescent main surface which can receive 
an image is suitable for use as the luminescent film 22 of this invention. There are no 
restrictions on this film or tape. For instance, there is Durel Electroluminescent Lamp 
System manufactured by Durel Corporation in Chandler, AZ, USA. These lamps offer a 
light source with high quality, cool light, high efficiency, and durability. They can be 
manufactured to tolerate extreme environments and also can be made with a specific 
brightness and color. They can be connected to an electric source which is suitable for 
the graphic image industry. 

[0027] The adhesive 24 can be any pressure-sensitive adhesive suitable for the graphic 
image industry which does not adversely affect the substrate 10 and luminescent film 22. 
The adhesive 24 can be approximately 0.02 mm to 0.04 mm, preferably 0.025 mm to 
0.035 mm thick. 

[0028] The pressure-sensitive adhesive is not restricted. For instance, any conventional 
pressure-sensitive adhesive which is compatible with both the film 22 and substrate 10 
can be used. General explanations of pressure-sensitive adhesives can be found in Satas, 
Ed., Handbook of Pressure Sensitive Adhesives 2 nd Ed. (Von Nostrand Reinhold 1989). 
Pressure-sensitive adhesive is sold by several suppliers. Especially good ones are acrylate 
pressure-sensitive adhesives sold by Minnesota Mining and Manufacturing Company in 
St. Paul, MN. A general explanation of this product can be found in U.S. patents No. 
5,141,790, No. 4,605,592, No. 5,045,386, No. 5,229,207, and EPO patent publication EP 
0 570 5 1 5 B 1 (Steelman and others). 

[0029] The release liner which protects the adhesive until use is also conventional, and it 
is available from several suppliers. The release liner is not restricted. For example, it can 
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be silicon coated craft paper, silicon coated polyethylene, silicon coated or non-coated 
polymer materials (for example, polyethylene or polypropylene), and the base materials 
above coated with polymer release agent (for example, silicon urea, urethane, and long- 
chain alkyl acrylate) as regulated in U.S. patents No. 3,957,724, No. 4,567,073, No. 
4,313,988, No. 3,997,702, No. 4,614,667, No. 5,202,190, No. 5,290,615. In addition, 
there are liners sold for this expressed purpose such as Polyslik brand from Rexam 
Release in Oakbrook, IL, USA or EXHERE brand from P. H. Glatfelter in Spring Grove, 
PA, USA. 

[0030] The graphic image 26 is a coloring agent which is printed on a film applied to the 
luminescent film 22 or directly on the film. The graphic image does not have to cover the 
entire surface of the film 22 in order to display the luminescent film 22 underneath it. For 
instance, it is necessary to cover only 10 % to 90 %, preferably 25 % to 50 % of the 
surface area of the film 22 with the graphic image film 26. The film used to manufacture 
the graphic image is not restricted. For instance, there are 3M Graphic Marking Film 
Series 220 and 230 used with an electric cutter such as one marketed by Gerber Scientific 
Products in Manchester, Connecticut, USA. When this material is used, the graphic 
image 26 can be approximately 0.04 mm to 0.08 mm, preferably 0.05 mm to 0.07 mm 
thick. 

[0031] If possible, the graphic image 26 is a coloring agent or combination of coloring 
agents (dye, pigment, or both) that are applied to the luminescent film 22 using screen 
printing or digital imaging. It is not necessary to cover the entire film 22 by screen 
printing or digital imaging. If the graphic image 26 is made into a half-tone pattern, it is 
possible to see the lower side film 22 well enough to observe the luminescence effects. 
[0032] Screen printing very well known to people in this business as a method which 
offers a good image with low cost. 

[0033] The digital imaging method is not restricted. For instance, there are electro- 
recording printing methods (electro static method and electronic photo method), ink jet 
printing method, thermal transcription, etc. Although it depends on the desired number of 
transcriptions and the size of the desired graphic image, electro static printing or ink jet 
printing are preferred. This will be explained in more detail later. 
[0034] The holes 30 through the one-way vision film 20 can be formed before or after the 
graphic image 26 is applied to the luminescent film 22. Preferably, the luminescent film 
22, adhesive 24, and release liner (not shown in figure 1) can be punctured at the same 
time. This semi-finished product is sold to a printing company. The printing company 
can apply a graphic image following the technical method stated in U.S. patents No. 
4,673,906 (Hill), No. 5,525,177 (Ross), No. 5,609,938 (Shields), or PCT application No. 
PCT/US98/05405 (Murphy and others) which is an identical simultaneous recipient. 
[0035] Perforation of the semi-finished combination of the luminescent film 22 and 
adhesive 24 (with or without liner) can be done by a company such as Southern Prestige 
Industries Inc. in Statesville, NC. In the business of one-way vision, the holes are made 
by die cutting. In addition, it is possible to offer a semi-finished product which has been 
perforated by laser following the directions in U.S. patent No. 5,550,346 (Andrea's and 
others). 

[0036] The ratio of the hole area to the surface area of the luminescent film 22 and 
adhesive 24 can be approximately 40 to 60 %, preferably 45 % to 55 %. The percentage 
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of surface area to be perforated depends on the importance of viewing from the opposite 
side of Hie imaged surface and the requirement for the holes to remain invisible on the 
imaged surface. 

[0037] When this invention is offered as a semi-finished lamination of punctured film 22 
and adhesive 24, people in the business of screen printing or digital imaging can place the 
graphic image 26 on the luminescent film 22 so that the holes 30 will not be plugged and 
so that coloring agent which may interfere with the person looking in the direction of 
arrow B in figure 1 will not appear in the holes. Publications used by people in this 
business include U.S. patent No. 5,525,177 (Rose) concerning electro static printing 
materials with holes, PCT disclosure WO 95/23034 concerning coating materials with 
holes. 

[0038] In addition, it is possible for people in this business to place the graphic image 26 
on the luminescent film 22 before puncturing the one-way vision film 20. The hole- 
making method used is a factor which restricts the method for manufacturing products of 
this invention. 

[0039] The one-way vision film 20 can be protected by a protective layer 28 which is 
selected for durability, transparency, and adhesion to the graphic image 26 and 
luminescent film 22. The protective layer is not restricted. For instance, there are liquid 
application type "Clear" or over laminate films. There is no restriction on protective clear 
coating. For example, there is Model 8900 Series Scotchcal™ Protective Over laminate 
material made by 3M. There is also no restriction on protective over lamination. For 
instance, there are materials disclosed in U.S. patent No. 5,681,660 (Bull and others) and. 
PCT patent application No. US96/07079 (Bull and others) which are identical 
simultaneous recipients, and materials sold as Scotchprint™ 8626 and 3645 Overlaminate 
Film from 3M. The protective layer 28 is approximately 0.01 to 0.16 mm, preferably 
0.01 to 0.02 mm thick. 

[0040] In order to reinforce the graphic image 26 which is viewed from the direction of 
arrow A in figure 1, a luminescence film 22 should be used. However, it is also possible 
to attain the same or different luminescence effects with the same film 22 when viewed in 
the direction of arrow B. Unless the film 22 is packed with blocking materials such as 
other film or paint, the same luminescence effect (reversed image) will be produced. 
Different luminescence effects can be acquired by adjusting the film 22 with a 2" film 
with different luminescence effects. It is considered that it is better to use this system 
when person looking in the direction of arrow B cannot see anything because this 
direction is too dark. In this case, the luminescence effect in the direction of arrow A 
may appear strong. For instance, a general purpose application of one-way vision film is 
use on a public bus. In this case, passengers can see outside through the window during 
the day. When the bus is run during night and passengers cannot see outside at all, in 
order to give them entertainment, information, or comfort, it is possible to use the 
luminescence effect of the 2 nd film, especially an electro luminescent effect. 
[0041] Figure 2 shows an example of the 2 nd surface type of this invention. The change 
in the order of lamination of the one-way vision film is the main difference between the 
one-way vision film 20 on substrate 10 and the one-way vision film 50 on substrate 40. 
The film 50 consists of a luminescent film 52 which has both adhesive 54 and a graphic 
image 56 on the side indicated by the arrow C. The film 50 is attached to the substrate by 
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adhesive 54 and the graphic image 56 is surrounded. Therefore, a protective layer for the 
graphic image 56 is not needed. However, it is possible to apply a protective film 58 
without holes on the surface opposite the luminescent film 52. The same as the 
penetrating holes 30 in the film 20, holes 60 are formed in the film 50. All other factors 
22, 24, 26, 28, and 30 in the film 20 are either the same as or similar to factors 52, 54, 56, 
58 and 60 in the film 50. 

[0042] In addition, it is possible to form a 2 nd surface type film of this invention by 
switching components 52, 54, 56, and if necessary 58, with a two-part system which 
makes it easy to form the graphic image 56 on the luminescent film 52 before applying 
the adhesive 54. As understood from figure 3, the abstract of this second example of one- 
way vision film 50 of this invention shows the condition before the imaging step and 
lamination step. This film 50 includes an image forming luminescent component 72 and 
bonding component 74. This image forming component 72 is a multi-layer film which 
contains an opaque luminescent image forming film 76 and opaque light-absorbing layer 
82. When used in this detailed report, the term "opaque" means that visible light is not 
transmitted, in other words, it is not transparent nor semi-transparent. Opaque film can 
be either dark or a pale color. It is possible to treat its surface to add desired features to 
the image. For instance, the luminescent image forming film 76 can contain any pattern 
(not shown in figure 1) which can be used for transcribing a semi-transparent 
"holographic" pattern on the image formed on layer 76. This "holographic" pattern can 
be used to produce decorative effects or to recognize or guarantee products. 
[0043] The polymer film selected for the luminescent image forming film 76 can be 
changed over a wide range in accordance with the object of this invention. Among these, 
vinyl film and polyolefin film are suitable. Poly vinyl chloride (PVC) film is especially 
good. The exposed film surface can be covered by any protective liner (not shown in 
figure 1). The thickness of the luminescent image forming film 76 can be changed over a 
wide range in accordance with the object of this invention. Typically, layer 76 is 
approximately 0.1 to 0.5 mil (0.0003 to 0.0013cm) thick. This luminescent image 
forming film 76 has the 1 st main surface 78 and 2 nd main surface 80. The 1 st main surface 
78 of the luminescent image forming film 76 is designed so that an image can be printed 
on its surface in at least two colors, preferably four or more colors. As I commonly 
known this field, it is possible to transform the surface 78 or to arrange additional layers 
in order to facilitate adhesion of toner. In order to make the image printed on the surface 
look even clearer, the surface 78 typically has a pale color, preferably white. In 
accordance with the object of this invention, it is possible to treat the surface 78 with 
treatments such as a luster finish or matte finish. 

[0044] An opaque light-absorbing film 82 exists next to the 2 nd main surface 80 of the 
luminescent image forming film 76. When used in this detailed report, the term "light 
absorbing" means a substance that does not reflect visible light. Typically, the light - 
absorbing film layer 82 is a dark color, preferably black. The polymer film selected for 
the light absorbing layer 82 can be changed over a wide range in accordance with the 
object of this invention. However, vinyl film and polyolefin film are desired. Poly vinyl 
chloride (PVC) film is especially suitable. The exposed film surface can be covered with 
a removable protective liner (not shown in figure 1). Although the thickness of the light 
absorbing film 1 82 can be changed over a wide range in accordance with the object of 
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this invention, the layer 82 is typically approximately 1.0 to 5.0 mil (0.0025 cm to 
0.013cm) thick. In this case also, it is possible to treat the surface of the light absorbing 
film to produce the desired finish. In almost all cases when it is applied to the 2 nd surface 
of the window, a matte finish is preferred. By using this light absorbing film layer 82, the 
end user can adjust the finish of the absorbing layer 82 in accordance with specific 
purposes. However, when black ink is screen-printed by the former method, this control 
cannot be performed because, when the graphic product of this invention is applied to the 
2 nd surface of a window, the absorbing layer 82 will normally be viewed by observers. 
[0045] It is possible to bond the luminescent image forming film 76 and light absorbing 
film 82 by any conventional method. In general, they can be co-extruded polymer films. 
[0046] In order to produce the "one sided" effect, the opaque luminescent image forming 
film 76 and light absorbing layer 78 are punctured. When used in this detailed report, the 
term "punctured" means multiple openings have been punched out. It is possible to vary 
the hole diameter over a wide range, and to vary the hole density to match the desired 
observing distance. When it is applied to the 2 nd surface of a window, it is necessary to 
arrange the hole size and space between them so that external observers can see the image 
printed on the luminescent image forming layer while internal observers can look out 
through the window without having their vision limited. The openings can be any shape 
such as circles, squares, triangles, etc. It is possible to form either regular or irregular 
patterns. Preferably, the opening is a circle approximately 0.02 to 0.08 mil (0.0005 to 
0.002 mm) in diameter. However, in most of cases where application to the 2 nd surface 
type to window is done, a diameter of 0.060 mil (0.0015 mm) is desired. In these ranges, 
approximately 10 to 70 % of the luminescent image forming film 76 and light absorbing 
layer 82 will be open. These openings can be formed by any conventional method such 
as die cutting, extrusion, or laser cutting. 

[0047] If desired to print the 2 nd image to a specific purpose, it is possible to bond a 2 n 
image forming film 84 with holes to the light absorbing film 82. The 2 nd image forming 
film 84 can be either the same as or different from the image forming film 76. It is 
normally a polymer film which is either white or a pale color. 

[0048] Also, in order to prevent dust, soil, or cleaning solvent from entering the finished 
product, it is possible to apply any transparent protective film (not shown in figure 1) to 
the light absorbing film 82. 

[0049] The 2 nd component of the graphic product of this invention is a bonding 
component 74. This bonding component 74 includes a practically transparent scrim layer 
without holes 90. When used in this detailed report, "practically transparent" means that 
an image formed on the 1 st main surface 78 of the luminescent image forming film 76 can 
be seen through the scrim layer 90 without any deterioration of the image when the 
bonding component 74 is laminated on the luminescent image forming component 72 to 
form the finished graphic product. The scrim layer 90 can be any continuous polymer 
film. In most 2 nd surface applications, polyester film is preferred. As such film, for 
example, there is Scotchpak from 3M in St. Paul, MN. 

[0050] A pressure-sensitive adhesive layer 96 is applied to the 1 st main surface 92 of the 
scrim layer 90. This pressure-sensitive adhesive layer 96 is used for bonding the finished 
graphic product to any practically transparent substrate. Any conventional pressure- 
sensitive adhesive can be used as long as it is clear enough so that the image on the 
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luminescent image forming film 76 is not degraded when the bonding component 74 is 
laminated on the luminescent image forming film 76. The adhesive used for the pressure 
sensitive adhesive layer 96 should be removable from the selected substrate. When used 
in this detailed report, the term as "can be removed" means that the pressure-sensitive 
adhesive layer 96 must be selected so that the graphic product of this invention can be 
removed easily from the substrate, preferably leaving practically no adhesive on the 
substrate. It has been found that polyurethane based and acryl based pressure-sensitive 
adhesives are useful for forming this adhesive layer 96. The pressure-sensitive adhesive 
layer 96 can be protected by any release liner 98 - for example, silicon coated paper or 
polymer film. 

[0051] The 2 nd main surface 94 of the scrim layer 90 has a layer 100 of practically 
transparent thermally activated ("hot melt") adhesive applied on its surface. Any 
practically transparent thermal activated adhesive can be used for layer 100. However, it 
has been found that ethylene vinyl alcohol (EVA) and ethylene acrylate (EAA) adhesive 
are useful for 2 nd surface applications. The thermally activated adhesive layer 100 can be 
protected by any release liner 102 such as silicon coated paper or polymer film. 
[0052] In order to manufacture the graphic product of this invention, the end user has to 
first form an image on the luminescent image forming component 72. As understood 
from figure 4, a discontinuous image 110 is formed on the 1 st main surface 76 of the 
luminescent image forming film 76. The luminescent image forming film 76 has multiple 
openings. Therefore, the image layer 1 10 is not formed in the openings - it is only formed 
on the land around the openings. When the graphic product of this invention is viewed 
up close, the openings can be seen clearly and the image looks discontinuous. However, 
at the standard observation distance, this image seems continuous to the human eye, and 
the openings will not be seen. 

[0053] The image layer 110 can have one or more colored layers. In addition, the colored 
layers can be applied either continuously or discontinuously to form information or 
decorative designs. Specific numbers of colored layers are used for specific purposes as 
determined by the visual requirements of the graphic product, printing cost, etc. 
However, in order to offer an image layer with remarkable advertising effects, several 
colored layers should be used. These multi-colored layers are typically manufactured by 
digital processes. They are put through a large-size printer once to form a realistic image 
just like a photo. The colored layers on the image layer 84 can be applied by 
conventional printing methods or coating methods for forming images on polymer film. 
For example, you can use screen printing, electronic recording methods (electro static 
methods and photo electric methods), offset printing, thermal ink jet printing, or thermal 
transfer printing, etc. The preferred printing process for vinyl is electro static printing 
which can be acquired as "Scotchprint" and "Scotchprint 2000" (product name) from 3M 
in St. Paul, MN. After the imaging step which forms the image layer 1 10, in order to 
keep soil or cleaning solvent out of the holes in the luminescent image forming 
component, it is possible to laminate any clean protective layer 1 12 to the light absorbing 
layer 72. 

[0054] Also as described in figure 3 and figure 4, light-emitting ink or toner can be 
applied to the film 52 on the surface seen from the direction of arrow C to form another 
2 nd surface application of this invention. 
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[0055] In addition, the image 56 can be formed on the film 52 before applying the 

adhesive 54 to form another 2 nd surface application of this invention. 

[0056] Digital imaging methods: electro static method hardware and soft ware 

When electro static transcription is used to form the digital image, an electronic 
digital image is manufactured using a computer. This electronic digital image is 
transformed to a multi-color image on a transcription medium using an electro static 
printer. A laminator is then used to transcribe the step tone image to a durable substrate. 
[0057] There is no restriction on the electro static system. For example, there is the 
Scotchprint™ Electronic Graphics System manufactured by 3M. In this system, a 
personal computer is used, and storage and formation of the image are performed 
electronically. This electro static printer is not restricted. However, there are Single Pass 
Printers (model 9510 and 9512 manufactured by Shinihon Seii in Tokyo, Japan; 
Scotchprint™ Electrostatic Printer by 3M) and Multi Pass Printers (Model 8900 Series 
printer manufactured by Xerox Corp., in Rochester, NY; Model 5400 series manufactured 
by Raster Graphics in San Jose, CA), etc. 

[0058] The electrostatic toner is not restricted. For example, there is Model 8700 Series 
by 3M. The transcription medium is not restricted. For example, there is Model 8600 
medium (8601, 8603, 8605) by 3M. 

[0059] The laminator for transcribing the digital electrostatic image is not restricted. For 
instance, there are Orca nil and other laminators manufactured by GBC Protec in 
DeForest in WL 

[0060] Digital imaging method: ink jet method hardware and software 

Hardware for the thermal ink jet method is sold by many multinational 
enterprises. For instance, they are sold by Hewlett-Packard Corporation in Palo Alto in 
CA, Encad Corporation in San Diego, CA, Xerox Corporation in Rochester, NY, 
LaserMaster Corporation in Mimaki Engineering in Tokyo, Japan, etc. The number and 
kinds of printers is rapidly changing since manufacturers are making improvement in 
their own printers to accommodate consumers. Printers are either desktop types or larger 
depending on the size of the desired completed graphic. Common commercial thermal 
ink jet printers include, for example, NovaJet Pro printers manufactured by Encad, 650C 
and 750 C printers by H-P. Common desktop thermal ink jet printers include, for 
example, Deskjet printers by H-P. 

[0061] Manufacturers of piezo ink jet printers include, for example, Raster Graphics Inc., 
Gerber Scientific Products Inc., Xerox Corporation, and Seiko Epson Corporation, etc. 
[0062] 3M makes Graphic Maker Ink Jet software, which is useful for transforming 
digital images acquired from digital cameras, the internet, or clip art to signals suitable 
for thermal ink jet printers. 

[0063] Ink for ink jet printing is available from many multinational enterprises, 
especially, 3M Series 8551, 8552, 8553, and 8554 ink for color ink jet printers. By using 
four basic colors, that is, cyan, magenta, yellow, and black, it is possible to form a digital 
image with more than 256 colors. 

[0064] 

Effectiveness of this invention 
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Luminescent porous film can be used in countless ways to provide entertainment, 
education, decoration, beautification, publication, or information, to persons who 
encounters the film in dark one-way vision environments. The image film of this 
invention, although not restricted, can be used for complicated graphic images such as 
factory signs, novelty displays in amusement parks, and artistic and constructive 
decoration on transparent or semi-transparent walls, ceilings, or floors. 
[0065] The photo luminescent film can be illuminated by natural sunlight, incandescent 
lamps, mercury lamps, fluorescent lamps, or "blacklight." The electro luminescent film 
has an electric source itself. 

[0066] People in the business of government regulated warning signs can offer different 
warnings depending on whether the area where the machine is arranged is light or dark. 
[0067] People in the military field can offer detailed evacuation orders to servicemen 
who are below decks of a warship. 

[0068] People in the field of digital mapping can offer a map which can be read in the 
dark. 

[0069] People in the field of indoor decoration can offer images which delight children in 
windows or on partitions. In this case, one image is seen under bright light while another 
image is seen in a dark environment. A calm image can be used in a dark environment to 
help children go sleep. 

[0070] People in the field of novelty entertainment can emphasize a photo luminescent 
image to a teenage audience by using a strobe light to alternate grotesque luminescent 
images in the light and in a dark environment. 

[0071] People in the field of advertisement can stress product features by changing the 
lighting periodically or temporarily using the graphic image of this invention. The 
graphic image can be a substitution for a neon sign to some degree. 
[0072] This invention is not limited to the above examples only. The sphere of the patent 
request is as defined above. 

(Simple explanation of figures) 

Figure 1: Cross section a 1 st surface application of the one-way luminescent film 
according to the 1 st example of practice of this invention. 

Figure 2: Cross section of a 2 nd surface application of the one-way luminescent film 
according to the 2 nd example of practice of this invention. 

Figure 3: Cross section of another 2 nd surface application of the one-way vision film. 
Figure 4: Figure 4 is the 2 nd section of the 2 nd example shown in figure 3. 
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